Distinct folding pathways of two homologous disulfide proteins: bovine pancreatic trypsin inhibitor and tick anticoagulant peptide.
The folding pathways of disulfide proteins vary substantially (Arolas et al., Trends Biochem Sci 31: 292-301, 2006). The diversity is mainly manifested by (a) the extent of heterogeneity of folding intermediates, (b) the extent of presence of native-like intermediates, and (c) the variation of folding kinetics. Even among structurally similar proteins, the difference can be enormous. This is demonstrated in this concise review with two structurally homologous kunitz-type protease inhibitors, bovine pancreatic trypsin inhibitor and tick anticoagulant peptide, as well as a group of cystine knot proteins. The diversity of their folding mechanisms is illustrated with two different folding techniques: (a) the conventional method of disulfide oxidation (oxidative folding), and (b) the novel method of disulfide scrambling (Chang, J Biol Chem 277: 120-126, 2002). This review also highlights the convergence of folding models concluded form the conventional conformational folding and those obtained by oxidative folding.